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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 

h InS !fh % < , ,r L V l nt, ° n there ° f by the applicant for patent ' or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AIPA) do not apply to the examination of this application as the application 
being examined was not (1) filed on or after November 29, 2000, or (2) voluntarily 
published under 35 U.S.C. 122(b). Therefore, this application is examined under 35 
U.S.C. 102(e) prior to the amendment by the AIPA (pre-AlPA 35 U.S.C. 102(e)). 
2. Claims5-9, 11, 12, 15, 16, 17-26, 41, 43-44 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Koshimizu et al (US 5,980.767) 

Koshimizu discloses a method for detecting the end point of a plasma etching 
process. This method comprises the steps of: 

providing an etch chamber 510 and a semiconductor/microelectronic substrate is 
placed in the chamber (fig. 48 ) 

pulsing into the chamber an CHF/CF based gas (carbon containing polymer gas ) 
by pulse-width modulation (col 38, lines 31-35 ), fig. 52 of Koshimizu depicts the pulsing 
(flow rate varies alternately between high and low level ) of the CHF gas varies with the 
flow rate for a plurality of periods of time. Koshimizu also discloses that the pulsing 
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CHF gas (CHF gas flow rate varies alternately between high and low level of the gas ) 
etches the semiconductor substrate (col 38, lines 60-63 ) alternately with forming a 
protective film/deposit 503 on a side surface of the semiconductor substrate (col 38, 
lines 63-65; fig. 47 ), the protective film/deposit prevents the sidewall substrate under 
the protective film/deposit from being etched (col 38, lines 66-67) 

Regarding claim 6, Koshimizu discloses that the etch chamber is a high density 
plasma chamber (col 19, lines 64-65 ) 

Regarding claim 7, Koshimizu discloses that the substrate comprises a silicon oxide 
film (col 38, lines 60-61) 

Regarding claims 8-9, fig. 51 shows that the CHF gas flow rate is pulsed so that the 
gas is at high level in a plurality of period of time that reads on pulsing the gas so that 
the gas reaches steady state concentration in the chamber. Fig. 51 also shows that the 
CHF gas flow rate is pulsed so that the gas is at lower level in a plurality of period of 
time that reads on pulsing the gas so that the gas does not reaches steady state 
concentration in the chamber. 

The limitation of claim 1 1 has been discussed above. 

Regarding claim 12, Koshimizu discloses introducing inert gas into the etch 
chamber (col 38, lines 27-28) 

Regarding claim 15, Koshimizu discloses using a piezoelectric element/valve to 
control the pulsing of the gas (col 38, lines 42-43) 

Regarding claim 16, Koshimizu discloses performs an anisotropic etching to form a 
trench/contact hole having an aspect ratio of 1 or more (col 38, lines 10-12) 



Application/Control Number: 09/651,871 W Page 4 

Art Unit: 1765 

Regarding claim 17, Koshimizu discloses forming a photoresist mask on the 
substrate (fig. 47) 

Regarding claims 18, 24-26, 43, Koshimizu discloses forming an oxide layer and a 
silicon nitride layer on the substrate (fig. 12) 

Regarding claims 1 9, 44, Koshimizu discloses detecting the end point of the etching 
process when etching the oxide layer (col 10 lines 17-24) 

Regarding claims 20, 21, Koshimizu discloses flowing CF^etchant gas into the 
chamber (col 40, lines 40-41) 

Regarding claims 22, 23, Koshimizu discloses flowing the carbon-containing gas 
comprises carbon and fluorine (polymer )/protective layer forming gas into the chamber 
to remove a portion of oxide layer (fig. 47) 

3. Claims 27, 29-30, 35, 36, 38-39 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Koshimizu et al (US 5,980.767) 

Koshimizu discloses a method for detecting the end point of a oxide plasma etching 
process. This method comprises the steps of: 

forming a patterned semiconductor substrate in a high density plasma chamber, the 
substrate comprises a silicon layer 60 with a gate stack structure covered by a silicon 
nitride layer and an oxide layer (col 19, lines 64-65; fig. 12) 

flowing CHFa/hydrofluorcarbon gas into the high density chamber (col 39, lines 54- 

56) 
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pulsing the CF^fluorocarbons gas(etchant gas) to remove a portion of the oxide layer 
(col 38, lines 31-34; fig. 47 ), fig. 52 of Koshimizu depicts the pulsing (flow rate varies 
alternately between high and low level ) of the CF gas varies with the flow rate for a 
plurality of periods of time, the CF (polymer forming gas ) gas forms a protective 
film/layer (col 38, lines 31-32 ). Koshimizu also discloses pulsing the 
CHFs/hydrofluorcarbon and CF^fluorocarbons (fig. 52 ) to form concentration of plasma 
in cylclical shape in the chamber (fig. 57A) 

The limitation of claim 29 has been discussed above 

Regarding claim 30, Koshimizu discloses using a piezoelectric element/valve to 
control the pulsing of the gas (col 38, lines 42^3) 

Regarding claims 36, 38, Koshimizu discloses flowing oxygen/gas that modifies the 
deposition of protective film into the chamber (col 10, lines 19-20), adding CO gas to the 
process gas to improve etching selectivity (col 34, lines 40-42 ) 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 10, 13, 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Koshimizu et al (US 5,980,767) in view of Corn et al (US 4,585,516 ) 
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Koshimizu method has been described above in paragraph 2. Unlike the instant 
claimed inventions as per claims 10, 13, Koshimizu does not disclose the specific duty 
cycle of the pulsing, flow rate od the gas. 

However, Corn, in a plasma etching method, teaches that duty cycle, gas flow rate 
are variables that affect etch rate (col 4, lines 15-19 ) 

Hence, one skilled in the art would have found it obvious to modify Koshimizu 
method by adjusting/vary the duty cycle and flow rate in view of Corn teaching because 
Corn teaches that one can obtain both high etch rate and good uniformity by varying 
duty cycle and the flow of the gas (col 4, lines 14-16 ) 

Regarding claim 14, Fig. 52 of Koshimizu shows that the gas flow rate is at high level 
and low level at the same time duration. 



6. Claims 31-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Koshimizu et al (US 5,980,767) in view of Corn et al (US 4,585,516 ) 

Koshimizu discloses a method for detecting the end point of a oxide plasma 
etching process. This method comprises the steps of: 

forming a patterned photoresist on a semiconductor substrate in a chamber, the 
substrate comprises a silicon layer 60 with a gate stack structure covered by a silicon 
nitride layer and an oxide layer (col 19, lines 64-65; fig. 12) 

pulsing CHFa/hydrofluorcarbon gas into the high density chamber (col 38, lines 30- 
35 ) to form an oxide/deposit on the semiconductor substrate (fig. 47 ), fig. 52 of 
Koshimizu depicts the pulsing (flow rate varies alternately between high and low level ) 
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of the CF gas varies with the flow rate for a plurality of periods of time, the CF (polymer 
forming gas ), applying the pulsing at a duty cycle and time varying flow rate (fig. 53 ) 

etching the semiconductor substrate with a CF/fluorocarbons second gas during 
pulsing (col 38, lines 31-33 ), the CF/fluorocarbons etching removes a portion of oxide 
layer and stops on the silicon layer (fig. 47 ) 

Unlike the instant claimed inventions as per claims 31, Koshimizu does not disclose 
the specific duty cycle of the pulsing, flow rate of the gas. 

However, Corn, in a plasma etching method, teaches that duty cycle, gas flow rate 
are variables that affect etch rate (col 4, lines 15-19 ) 

Hence, one skilled in the art would have found it obvious to modify Koshimizu 
method by adjusting/vary the duty cycle and flow rate in view of Corn teaching because 
Corn teaches that one can obtain both high etch rate and good uniformity by varying 
duty cycle and the flow of the gas (col 4, lines 14-16 ) 

Regarding claims 32, 33, fig. 51 shows that the CHF gas flow rate is pulsed so that 
the gas is at high level in a plurality of period of time that reads on pulsing the gas so 
that the gas reaches steady state concentration in the chamber. Fig. 51 also shows that 
the CHF gas flow rate is pulsed so that the gas is at lower level in a plurality of period 
of time that reads on pulsing the gas so that the gas does not reaches steady state 
concentration in the chamber. 

Regarding claim 34, Koshimizu discloses flowing inert gas (argon) into the etch 
chamber (col 38, lines 27-28) 
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7. Claim 40 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Koshimizu 
et al (US 5,980,767) in view of Ui et al (US 6,164,295) 

Koshimizu method has been described above in paragraph 2. Koshimizu differs 
from the instant claimed invention as per claim 40 by adding CO gas to the process gas 
to improve/modify etch selectivity instead of adding Cl 2 . 

However, Ui, in a plasma cleaning method, teaches that gases such as CO and Cl 2 
can be added to the process gas to hinder etching (col 7, lines 5-8) 

Hence, one skilled in the art would have found it obvious to substitute Koshimizu 
CO gas with Cl 2 gas in view of Ui teaching because both gases are known diluent to 
affect etching gas, thus the substitution of one for the other would have produced an 
expected result. 



8. Claim 42 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Koshimizu 
et al (US 5,980,767) in view of Benzing (US 4,786,352) 

Koshimizu method has been described above in paragraph 2. Koshimizu differs 
from the instant claimed invention as per claim 42 by adding an argon gas instead of a 
nitrogen gas to the chamber. 

However, Benzing teaches that inert gases such as argon, nitrogen can be added to 
the etching chamber containing fluorocarbon gas (col 5, lines 25-28) 

Hence, one skilled in the art would have found it obvious to substitute Koshimizu 
argon inert gas with nitrogen gas in view of Benzing teaching because both argon and 
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nitrogen gases are equivalent inert gas, thus the substitution of one for the other would 
have produced an expected result. 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Bhardwaj et al (6051 ,503) discloses pulsing an etch gas into the chamber (fig. 6(c)) 



Response to Arguments 

10. Applicant's arguments with respect to claims 5-27, 29-36, 38-44 have been 
considered but are moot in view of the new ground(s) of rejection. 



Conclusion 

11. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lan Vinh whose telephone number is 703 305-6302. 
The examiner can normally be reached on M-F 8:30-5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Benjamin Utech can be reached on 703 308-3836. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703 872-9310 
for regular communications and 703 872-931 1 for After Final communications. 



LV sjtr ? 

October 29, 2002 mM m L. UTECH ^ 

SUPERvioCW 'I: 



